Homocitrulline: a new marker for differentiating acute from chronic renal failure.
Carbamylation is a non-enzymatic post-translational modification of proteins characterized by the addition of isocyanic acid to amino groups. As isocyanic acid mainly originates from the spontaneous dissociation of urea, carbamylation rate is increased during renal failure. The aim of the study was to evaluate serum homocitrulline (HCit), which results from the carbamylation of ε-amino groups of lysine (Lys) residues, in acute renal failure (ARF) and to determine if it could be useful for differentiating acute from chronic renal failure (CRF). In total, 213 patients with renal failure referred to the nephrology department of the university hospital of Reims were included. Patients were classified into three groups: patients with ARF (ARF group, n=39), patients with CRF complicated with ARF (A/CRF group, n=29) and patients with CRF (CRF group, n=145). Serum HCit concentrations were measured by LC-MS/MS. Concentration kinetics of HCit and urea were studied in patients suffering from ARF. The HCit thresholds distinguishing ARF and CRF were investigated. HCit concentrations increased in ARF patients reaching a peak delayed compared to urea concentration peak. HCit concentrations were positively correlated with urea concentrations (r=0.51) and with the time elapsed since the estimated onset of ARF (r=0.57). Serum HCit concentrations were higher (p<0.05) in CRF group compared to ARF group. The receiver operating characteristic curve analysis showed that HCit concentrations <289 μmol/mol Lys were predictive of ARF (Sensitivity: 83%, Specificity: 72%, AUC: 0.856). Our results demonstrate that HCit is a promising biomarker for distinguishing between ARF and CRF patients.